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TITLE 



REFLECTION DEVICE AND DISPLAY 
DEVICE USING IT 




ABSTRACT : PROBLEM TO BE SOLVED: To provide a reflection device and a display device using it 
making possible setting a range capable of improving luminance of reflection light in a 
relation with an effective view angle of a display celt by optically setting a surface shape of 
a reflection surface and improving the luminance of the reflection light in.a prescrit)ed 
reflection angle. 

SOLUTION: A minute concave curved surface is formed on the reflection surface provided 
on the display cell. When the section of this concave curved surface is made a circular 
arc, frequencies of till angles 61 , 82 between these tangents and a horizontal line H are 
set in a prescribed angular range 61 -en. and the angular range that the luminance of the 
reflection light is improved is decided, and the directivity is given to the improvement of the 
lummance. Dspiay contrast is unproved by designing the angular range 61 and en 
matched with the effective view angle of the display cell. 
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iii^JB4 J m^»mizr>fiifi^^-:'C''imf^izmmtcm 
i'p'C-^o iti Tz tiki. m^AH^mmt. B«^4»'C^ 
o 1 {znLx -h^'mr..^>.^^'^L<zA'mmisx'hhmM 

^ 1 UmcOKWATi 

m^m3 t.tzit \ liu'U.-'klf 'ASS 
lif^^6 ] HiiM"liai»S-'' t . O >uinJ-jlT-Ci5 

[ m^m 7 1 ^fiE-r i-fi vt K.-'>i!yjtt»s i a t l ^ t 
# \,z^ vim 1 fflF*i-:-<iU'iittiiv'»t: / -»-//ttJ^-rs t.<osr 

i3Hzum.comMm.w. 
T*>^if^7ieRi7)ix:w«s 

tM*3i 1 o 3 iiirsii/>fmrtiiis t ^^i>wmifimmmt 
^-th:t5\^^mmzw^\K.^iLxtio, Br>mSKmm 
^^m t Lx^t: * (- . mmmcomipmwimzmi/ 

[fs^i 1 1 mmmzigifz,wmizti. mtmi: 

{ii oiea<7)KMiis. 

[fS3J^ 13] i^- hmw<7mmm&im<7)^^jm 
izsem<^mimm, 

[ IS*« 1 5 ] IB^Jf 1 ^- V > L 1 3 iOv ^-m;!>Hcie® 



5 uxTX'h ?>m^ 1 5 lea^o^^M. 
m(^)^izm-i>m^-^fi'(D^wmnt:0 1 1 tret 

tie. mienifi0\<7AiU\/2X'hhm^l4^j: 
[000 13 

SHT-i0^3t<O3@IK^|iilJiT^ Si: 3 izLtzWS^m. 
[00023 

S. ms^< y:^^^ bJi, #3t«ii3j:l^C:<7)S3fe«c<7^ 
[00033 

^ztti^x'^-r. mTn-^/HzmiE^m^mm^^th^ 
tifz^mco^izti. ^^jisc^-t^^mihhiiK m. 

S-b;W55: i:(rm^'tfl'<r>mmmAitit-'^mizm hti 

^co\,znL. mimmx'crmnw.'Si-nm^^y'fj^x'i) 
hfz^. mm^imn<r)wmnx'cr)mM%<mm.im 

[00043 ^^\i±.mBm<^mm%:mirti>i><^x 
$>K>. ^m<7mmm^^^^mizi^Lx . m^^os 
mnmf^x'cr>^^commi:^±x't^ hidizt.wn 
■^)V'<r>^^mn t com^x\ Rm^<^Mmi:m±xt 

im Ltz^^m^mm-h t ^ b wi: lt . 

[00053 

t m tun^t^izx om^iz^^mt ttz t<r>x'h 
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[00061 ^^mummmii. 

i><OX'3f>0. mti£. B5iSecaittS8<Otr yf-$r5 0AtmW 

[0007] :i<r>mm^mmm<r>m^^^^&jizmm-t 

[00081 tfz.im^hm^(rmmLi:imtL 
tit^iz. B9ieifflj^T{in3ttii<7)e.y^,!,i^a3g-f^t 

ZtdHi^OmLXm^^tiX^^^Ztij^tLK. Z<7) 

^tc, 1 mcmmmfom^mif^ 120*1 mvj±rcht 

[000 91 ;i<7)XoiZ^ mtlil 20umULt(Dm^ 

tz^t. msemrtmirimtLx. zn^mom-zt 
izx*), Rm^<7)=Fmzx^mmmt)h\>^immm^M. 

[00101 i^(r>\Bmf>msmt^i>\}mimsmm 
t^jL-thyjji^^^mzMx/x^^hij(rnzx'^. ^tz. 

OT^WffiSrTat LT^t^C. MieDflfflfci*^ 

[00111 z<r>x 5 tzm^-t^ t . msssmizmit^h 

mmizj&o1j\^ (06cox:fri6)) tciiji^T. 
tcK3S-r^:firip| (Y:firifei) izm^xiy. mt:^{^<7m 

[00 121 43t, msmcommm^ti. mz.tme 
( B ) tz^^x o m'C^Piimkx'hiyzttmt. l 

[00131 ^iJ. ^ffl$:Br®T'^:t i: I'cOJ^ti, 

^oit Lfzt^ iz. mmmmti. mm'p'mo i ^ 

lMIfliig<OfklSa5'C<7)^^{c:«l:^rg5S-tt»'iMIO i b Lt: 

t^iz^ mmamm±. mM'p'(MonzMLx—:H<o 
mizco;^mi/^p]Mm.X'^?>. z<n^^iz, Buie4''L> 

[00141 .l<7)J: o iz. tf'DISO 1 tcit LT>tfiItcBr 

m<7)mmmmx/i>m^<7)Kmm<ommyjmtLx. m 
ii>^mizmfh:fj(^i:rm^ t Lxmm^i> t . m± 



[00151 $i^tc. *3^BJ<^SItilSfc LT. BfiiB*- 

^^ixxv^i,{,<7yx'h^^iz, ms^izmx/hwm 
^z. mim^mm-thmi^mm^mifxm^^ttx\>^^ 

[00161 msm<ommjmktfi. BuieiHtt^ 
y nvmx'S) ^zti)mtL^\ z<r>x5iz^ mmtm 

iz. zcr,imcr)mi}mTM^tii>xoizm^^ti?>zt 

[ 0 0 1 7 1 4f^, i^- h^ffiO|frM*nffl*M5<OM^J^ 

io^mi^mai^tix^^hmmft^zbtfix'^?,. z 

(^mikX'U . hawSr D— yp^BT-mUBE-r S ^ i: fel 

[00183 $ ^fc. *i6B8<7)^^s«. «?rieoM9t 

^a*«, ^mi*i-^j\^<7)m7fmmbmm<^i-mi,z}i\.^x ^ 
mtmt^-^fumizf^t'r ^^ixtii^x-^^tLX v-vs t 

xim^tix\<^hzb^imb't?>i>ff)X'$>^. 

[00191 mmm^^Mi. l&^Bm^-^^l-Kcb'X'3r> 

\i. 5 umtc^^Li umnmnfi-'mtfrc^^^rzib. mm 
■t&m^mc7)^^mbmmm<r>m^bcD^c^^^^mh 

1 umlTFX'h^ZbifilS^tL^K -t^iyib. B?I2 
M^^h m^-it/]^<7)^^ y y'^(r, 1/5 mTX' 
$>^ZbifimL\>\ l9iei§$^h*«^-k;K?>af-v 
•y y^m<0 IXSimttb. "^/l^ff^izmmffJiz^^ y 

•rts(^t^mmz^\:,hz biz^o. muim^^^-^/i- 
<7>m^iz^ ^ts^^b'<7m^<ommb^^. 

WjmbfS.-tn^^obt. z<^nm0(rf».±mimtr 

t b Lfzb^\,z^ m^e ntfe t<r>vm. \ / 2X'hhz 
btm^ \^\\ 

[002 11 Kmm(7)m^mjmk^zcox o {^is^-r-g* 
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(0022) 

ima^i^.m&comm'i ms {a) (b) ^wM<m 

y«5 ( A) t::^:ratfB^Hb/H So^^Jf^ 
'.nPi 2 >; 3 i'.)faO^^ •j'T 4 F*!twMB^H«$4Aif^A$n 
■C;.') . mJe^A' -/7'4rttC13V^TTl!l<7)^'^^S«3 
±{:> - h«i')5I^S 1 0*J^$ixTa^$iiTv^ 
i fz . l.«!lo^;{?'7XMR2<?)Tffi < I^BS) tc« I T 

Iffl.^)// 7 y.m^'iXti. mi^mi o:r>mmizs i 

I O 0 2 3 J lsd5 ( B ) T'Ji, WM^-t/\,l^m^-^ 

h mc-'y^' => xmi 3 (ommm^zi^- v ^commmm i 

« . 9 2 3 tfOf^ffilc V h 'J ^' x«{cj^«;5ii 

-Ci»^, 1^5 (A) (B) tC^tO-C»i. W^-f^ltS: 

yxmtx..i)iXv:3^m&Lxmmmiotzx 
[00 24) ti-fc. mmmMmmi o^^m^t l. 

Xi>i\>K v<-y^'7>f h^g^.^JETL^t^i: 

SW^Sl 0*>^>£O^3K{:J; O^^^l^^cT^ 

1 (rmmizmi-r^ytifz^^-y^^-f hc^Kmrnt 

[0025) (236 (A) (B) RM^Sl 0^0^® 

[a-C'*>^. <if)KW^ai oti. Jp$*n o/«mtxh, 

WiKlil O^emJ^XhT'l 0 0/£mJ.:iT<^5^-b 

-.X 7 -f H I. ) (TymmiZTH- i --^ 

w&it^-'-fv^j: ifxsfyh, ^^msmiommm i o s: 

m(Dmmiz\±^ mmj:\smGtiw^Lxm^^ixx\^ 
136 (A) T'ti, HineiaBSG3{ii«Y:firi6K^«^KT^T 



[00263 03{i. mmmmwi o5r. ^oiHar 

GKii3cr2>:firi6ji:MlX^SiM me<r)i i i - i i i 

mm) \<zxnjzLx^Ltih(r>xh*) . mi\±m3<r>— 
u^m^Lxfhi.tim\:.<mmmx'h^, miniivm 

3<r)tkkmmm^z9h^ixhXoiz. Z.<r>WSi^W.\0<7) 

1 2i:^orv-»^A>\ z<oKmmi2izimm-t^mm 
Gi)^fS.^tix\^h, ^Lxmmx'^ct^ iz^ oobpg 
<mi^x'<o^»mi 2imeim^. ^^izmL<im^ 
^mr (mx.t£r=2 5Mm) (opmmnsim^t^'yx 

[0027)01 iz^-rx o tz^ ub^(r>mmG^mm 

tc:R$8 0 0Ji->^xho— A<o#jaT% 1. 2, 

3. -. j , - ntcE^a-t, llriBRMJ^4^c^ft^4>'C>0 

i)-ib>mtm.mcrmrrmzmifh^^ (ma) tca3c-rs 

^igtS-Sl. S2, • S j . -Snii^-S. 

1 . s 2. -*«7k^Htj!£-r^^ mmn) 

1 , 6'2, 6>3. <9 j . - (^ n fT-S. * 

izn LxmmsifiKmn:fm<r>m # -c^s t # r je j 

[ 0 Q 2 8 ) 02«. «l«t(;lMiBS?«<^ffiM:ftJg^ 
(3E^J-$tl.fc^5i-T'0«aES 1 . S2, - Sj. -S 
1, S2. •-. Sj. -SniSTKWHfcO^-r^^^^ 

^coigcffiosagsr^LTv^s. miiz^-rxotz^ mm 

^<^«<^^t5fHiB 1 mtz-o^ ^ti^titfi ^1jX$> 

[0029) Rmmt^. x:fj[^izm/&^iB^m 

^TOKT-fcO, ^ixm-^n^it^L^^^. 02T- 
MraT'CO^^cO^-rftS(35^jK5ri?'^7 ( i i ) -C 

^ximi^^mrnxmih, m2xii. ^v^r 

i i > T^LTV^^. 

[0030) mmm (*^H ) \iznLxmm/x:>im^ 



( i ) V^-f^^m<r>^m \ 2(r)t^^l,ZM^ 

±.-ti>^m.^m±ai,±^ e \-~en<r>m.m<^2^, -t^ 

i)-h± 2X&1 ttili± 2xent^h. Mx.tt& 1 *i 
- 1 Sm. Onifi-^ 1 Smt-thb, Klt^»Jg*«l&l 

[0031JJ;-7T, ei —0 n *: . i&^^^-t/U 1 <r> 

^mmMtz-^iy^xmt^hzi: izx 0 . m^^m^ 

1. s2. -(7)mmA<7)m:t^?,mimi:an^ 
wfi-^^'(^^^[immwmcrmmiV<,zn-thnm.^0 1 1. 

[00321 --:J3. m2^ZtiUX ( i i ) X'ifk-TJ: o 

tc. Rfttm^^^eoyritinzmx/^^m^mmb Lt-m 

^fizii. mAmf.zmfimWL^in.X . as^^r/Wco^SIS 

/vrtifflffifcL/ct^tcti. 0tcT ( i i i ) X-^-TJ^o 
iz^ R9Am(7Mmf^<r>mm.(r>9mii'm<Er:>^ix^ix(n 

mx'comi^(onm.<r>\P\±.i^x^^j:\^. 

[ 0 O 3 3 1 0 1 T'li, igM^tClHft^Sr*av% 

■/ i'l^Tii^ < , /J>$ ^ia^(^SitS«5r iftc-r -S C 

( i ) iOtii'-tl^^tt. «m:ftJS7!?^OJKfeJ:lf'?-<7)jfi 

T^cfc ^<o»jg<r)|6i±#ttl4. H 1 tc:5rrfc<0fc {jar 
^x-hh, 

^WM.tL. m\\.z3n't^mx'<r>^m<7m^'kiikmm 

mmn<rim^rb^j:hn^e iiixxjf0 n^mnim^ 
^fK^^mmf^ b commx—m.cr>mmi-zm.^-rtx.is:^ 
m^^^)uo^w^mn<7)^x\ Kmit<r>m^'k^ 

[0035i;^T\ 01 izivrmm&<n\^)/ ^ii 5 0 

mmii^wmmb mm\izwsi l . t^;^*** t 

liLT^<fc. ffl^ODOnG {ffii^c7)lHttS|) *»4><0^ 



5) 0-3 1 2 1 6 5 

[0036] COi: 3 ^c^^^HKO^SrBJjt^ 

{c=^<^^v^J:3tci^f-^c:t*>'$fiH-\ 03 {4. c 

^•f-^n3ftl8fa<Oh: /^*si OjLtm. lljwm. 1 2/z 
m, 13/im. 1 4jumC0j:-5(:7>':J^At::^-ft:L. * 

fz\imizmmmz^it-thi:of,zi^->x\.\h, tr. 

tr v^^ig-iix-C v-»-&«Slc7)[Hlfli^^ 1 tAb Vfzb 

^ ( v^4 1 ffloBflia^sfcT^Msgfcres-r^oflftig 

cott^4'C.O^«0[EM > « 1 2 0 ju mfeLhT-fc^ C i: 
jlfiL<. ;^4.fc:]!ff*L<i41 4 0/iineLhTJ>S. c: 

(7):^. 1 2O//inm-h<7)P3tt|gc7)^;&.-^IJ6^tC^0ig 

fi[<0«i2-8!r^c7) i ^{3120 m J^U-i:-rs ^ b J: 
[ 0 0 3 7 ] 12 0 ju mJiLh<7)|s^^{S t-Ti. 1 

ffl<ot|JTii. m^m^<7>\^-^^ti^xm^j:^zbi}mt.v 

V^*i. B«feoJ;o{c;0?x.lf 1 Ojwm. ll/zm. 12^ 
m. \ 3txm. 1 4/xm<^53iO<oey^$-5>'^^At: 

i.ft^cOTW^mtm<ry^^^m±-thtz)f>i,z\t^ m 
IB 1 m.fiX'Of^j:< b i> 2J3Lh«0l^ y ^Sr^tfCl b ifi-J^ 

[ 0 0 3 8 ] ^ ^1 iOSat^M 1 0 -Cfi, IH«l|gA«|?l| 

mLxm&^ftxy.'^^tzih^ mmi)mcyfm.b^j:*) . i 
tc. RSt^S 1 0*>aSH^H^-fe/p 1 tfD^v y r4 rtfcg 

•yT^SifiSum—l jjim<r>m!SSrChhtz»>, BofffiS 
$^^h<i. l//inOTT$)5C:i:*^'if4LV%, 
[0039] 04«. atfieiHIQc7)^$^tfeh t , GflftSg 
<o^JiiOMM:ft<7)g::^tt n fc o^^^ L/c <r>X$) 
04fc:^-r0*»*>. ^$^«h = r (1-cos 

i:. r = 2 5;um(7)i:^, -9n<il6. ^'m^XYX'ty 
h. i7^cmttllOf y^PJ4P=2Xr • s i n6'nT' 
hh. r = 25jum. ^n=16. SiKfc^'&fc. tTy 
'^^(nWchmi.XAtxm.X^hh, ioT, r = 25/xm 
T\ CgQiOJS^^hS-l AtmtJlTh-r^^m4, tf y 
^ P 1 4 ju mmT*C-r^ilf J: V ^. 
[0040] ULh<^)J:aK. 2$-pgBGf:13c 
^^BIr®T'l.^ct^(c. Dflflj^c'^gllS 1 , S2, 



I 



^hzti^mx'$>i>. me (A) iz^a-txoiz. m 

9 4_i I — M§ i ^JJ^t/i>f>xii, mmz^ 

(B) (7)mmtimiL).K ttz. meiz^-t^mm^t 
LXM.rzt^iz. wmGi/iY:^}iti^^izm^^ x o 
^mm-vs>-yxi>x\\ mmimiititm 

[ 0 0 4 2 ) iJct:. KflBRI*^® 1 o<^Sjt:fir^. 
06 ( B ) tc*^SamSfOi§Jt:^Sr0 7 cOXg^Sr 

m\^xmm-rh. ^7<oi^«#^g (a) 

G a {i. mSiZ^-rX d fc:. e y ^<7)ffl3*^&m^<0 
EOfttRt^ 1 ffl^r 1 miifc tT . ^ti.ifimM-ti> X o (cln 

^jitiwmjLm ( b ) T-ti. wwm^2 0 a<7)a54j-o«ia 

[0043] ClcOX^-CJi. iS1R2 0<7)^^iyttt 

xe ( c ) T-«. iiD£Bftia:«<7)t3— /i^w 

h^Lbi.zx'o, i^-ymmizm3\zfF.-txo^j:mtmt: 
[ 0 0 4 4 J mmfmrnim < e ) x'\t. mihim^^ 

titz i^— h ( X >f ) c7)^m(cT/i/ $ — »> 
i:iORS*#«JKSrM«LT. KM® 1 2 ^ Jg^-fi. . 

S*^M1 0) Sr^fi£-r&. C<0^:tra-C'(4. .^«2 0 

<,zmmG3.^w^mzmjL-th^tizx*). a 1^3 
mmfmmniz^j:^ . 

C 0 0 4 5 ] $ . :*:5&BB«DSSt^® «^fl!i<^t<?5J^ 
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lt^S30«. ai=3rVAL06{c^L^^RSt^Sl Oc^ 
mmGtm^^. -ttchime (a) £7)Y:i^r6i{::MG 
x;{)ijgfiK$iiTV^^. :i<rmG^\t. DfltSG (Dflffilg) 
t::»S^:tri6jtcjSLf. B.^Dfl6BG*i^tc®i/^:^|fii (y 

xi7)8Ji®?g«{i. ±iB^^Sl Oizm^^ixfzmmG 

mM^mmmi}-A^.t.r£t>h...m.uz7E±x^.. 

n $r ^ 1 0{3tJ- 1 / 2 i:^l> ^ 3&<»i t . 
[00461 ^/::±ie;^Gx<7)tf >'^ (RSO-^o^i?)'*' 
'C^SIcOJgSI) J:£03t^BBL^j:ofc:, Wt:-/f- 
T-U^ < , 5 0 /i mWTT-*^ 5 >'r A tCj^^-T ^1 
*>'«FitV>. t.fz\^y^(r)i!mthn'^im.<rMGy^^ 
lIBfcLfctttc. icOfflSr^-r^GxA^-^OiBL-tSe 

Ssoti, x:6r|fqf>ftX'^<Y^rr6itc^*tTi>. 

W^:xV^-m<X'%h. t.tz^ ;«Gx<7)f 
^At^|,.ri:tcj;0. MGxSrmit&dfcfcri-STO 

[ 0 0 4 7 ] iJ5fc:. ^fKBi^RS^SS-Mffl Ust^S^ 

tX3 O tc LT -e<OiEiB>fp'^>mf^J^Sr^ LT 

HlJjJlTtc^LfcKSt^Sl OisirXBStc^L/^ 
WMm^3 OTJi. l!0iBG<oBnB-Ci^flil8«n3ttttMl 
■CfcS . a 9 tc^i- J: o fe:iHilti»t^>iaKafT'i^lSf^ H 

(iOS-C'fc2>. C<O^SgHs(CMt- ^sm^4*'t^oi 
IfgeSliigSl Oi5j:lXKS*^S3 0T«, 

DOftisA-'. md¥KMo\\izn\^xim>^£-)5^^\:.¥, 
^mmifx^i^^. 

[0048) 09(c^-f-j:dtc. ^ffl*3&<m-l.:firifei^* 
't^O 1 i: b L . 'f't^atO 1 IZM LXlJjij^ 

i^Ol<r,n^ (mttiSOm) cr^m.X\ mtMl 2lz 

<7)L 1 *^A> L 2 tX<omi(0?Jfi^t ^ 0 > C:cOA9*3t 

iznth^mmi. L 1 ' *»^>L2' tx'commt^ 
BuieRst3icL 1 ' *-4>L2' ii0mmcoyj]^^m^ 

incML. 4"t'iSO 1 X 0 tT^:JJ-X'Ji, m± 
:}jif^^<7i^fm^ oib. L 2 L 3 i -eoKHA^AS* 



(6) 



[0049] jiEtcijv^T. ±^^coKmytiommmw 

^zm/h to J: 0 ^> . tt"t4gO 1 J: 0 tTcogC^ 
^. ^ /ofc:<iOaffiG<?)«t»C>«EO 1 J: 0 t»T^ii-0-;^(i^3S 

[00 5 0] 01 0«, ±£S«MS4 0<^>— fiRISr^L 

hh. do^ioit'/^ti, i^-r^DflffiG' <7)2iH 

OjwmKlT*WiL<. 1 0/im~14/iinM 

**$^tc»*LV>. t.tz. ±^R«ilS4 0tCOV>T 

fflh Lfc t # tc . Iflie 1 fflf^JTiiEIft^iO t .y ^3&«fflji 
-rStOSr-^X.-CtjO. fi-^ffiE 1 ffitfODflftiS^ 1 

< . d (Om^lZ. 1 «<ODflftig[CD<i^a*J 1 2 O mja 

/:;{i^>'^Atc:^i.. B?ie4s^^ LT, 

immm^m.'thyecr>=f'^mm^^m±x'^ h . 

[00513 $ 4>(C. 01 1 JiiBKft^g4 O 
^ Ln:»90— MS: ^ Ust <r>X'h 0 . d <o^^a 5 0 
{4« H8-C-^L/c«Gxi:P^^«|j£-r'^0. mie^S 

5 0 fcBrffi*>'nfl*aB?^&wf s^G ' X ^iMmm 
G' <o[a*i&tcf&o-c^*tT^'&i><7>i:'S>s. — :fir, i 
<r>XdizVX^(>tU:zWMm^3 0. 4 0. 5 0t4. 0 

[ 0 0 5 2 1 i-f . 01 0t-^-rK9t^g4 OT-ii. M. 

^£hiiof,z.m^-tix\iix\^, ^izmsiixxmi itc* 

t^Ji;. S7{:r^R-rilK20t::D!MGa^?^^t7tfa:(c, 
Stfe<OIHIffiG a{ci3t1-'5.;^a-:?^L-— r ^ >:?^JnX-rix 
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